ASA-481-05 

IN THE CLAIMS 

After granting a filing date to this continuation 
application, please cancel claim 1 and add new claims 10-46 as 
i set forth below. 



/--^>0^ A pattern forming method comprising the steps of: 
preparing a semitransparent phase shifting mask including 
(a) a semitransparent phase shifting pattern formed at a 
predetermined position on a photomask substrate and (b) a 
light shielding area provided at a peripheral edge portion of 
said semitransparent phase shifting pattern and serving to 
make an intensity of light having passed through said light 
shielding area smaller than an intensity of light having 
passed through said semitransparent phase shifting film, as 
measured on a to-be-exposed film; and 

exposing, with a projection exposure optical system, said 
to-be-exposed film by use of said semitransparent phase 
shifting mask. 

--13rC A pattern forming method et" comprising the steps 

of : 

preparing a semitransparent phase shifting mask including 
(a) a first semitransparent phase shifting pattern having a 
semitransparent phase shifting film, said phase shifting film 
being formed at a predetermined position on a photomask 
substrate and having a transmittance with respect to exposure 
light not higher than 25% and (b) a light shielding area 
provided at a peripheral edge portion of said first 
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semitransparent phase shifting pattern and serving to make an 
intensity of light having passed through said light shielding 
area smaller than an intensity of light having passed through 
said semitransparent phase shifting film, as measured on a to- * 
be-exposed film; 

preparing a substrate having a to-be-exposed film; and 
exposing, with a projection exposure optical system, said 
to-be-exposed film to said exposure light by use of said 
semitransparent phase shifting mask. ^ 

(3 --3^ A method according to cfaim^JLi^^'said light yfi-iM^^H^) 
shielding area includes a second semitransparent phase 
shifting pattern having a semitransparent phase shifting 
portion and a transparent portion^_sar id sec ond semi trans par e nt 
p h as e --sfadr f ting patt e rn being compri3e d"""a f a patLeLir - faayond a - 
ggi^r-ieaJr— ar es o luLluu u£ c Ui ejc posure ■ apparatuc -, 

--Jrl^. A method according to claim >2, wherein a ratio a 



of an area of said transparent portion to an area of ^flc^k -^(l[^\\'A%9^ 
semitransparent phase shifting portion is defined as a = , 
where T represents a transmittance of said semitransparent 
phase shifting portion, and p represents a value in a range 
0.5 ^ P ^ 2.0, 

oC — ^ 

A method according to claim ^±1, wherein a light 
shielding portion is provided within a region for said first 
semitransparent phase shifting pattern, said light shielding 
portion serving to make an intensity of light having passed 
through said light shielding portion smaller than an intensity 



9 



ASA-4ai-05 




of light having passed through said semi transparent phase 

shifting film, as measured on a to-be-exposed target. 

k ^ 
--arS*. A method according to claim J/i, wherein a 

transparent pattern is provided within said light shielding 

area to be transferred onto said to-be-exposed film, 

--i^. A method according to claim JA,, wherein said first 

semitransparent phase shifting pattern is a pattern for 

forming a device* 

A pattern forming method comprising the steps of r 

mounting a substrate having a photoresist film, on a 

sample stage of an aligner having a masking blade; 

mounting, on a mask support of said aligner, a 

semitransparent phase shifting mask including (a) a 

semitransparent phase shifting pattern formed at a 

predetermined position on a photomask sxibstrate and (b) a 

light shielding area provided at a peripheral edge portion of 

said semitransparent phase shifting pattern and serving to 

make an intensity of light having passed through said light 

shielding area smaller than an intensity of light having 

passed through said semitransparent phase shifting film, as 

measured on said photoresist film; and 

exposing said photoresist film by use of said 

semitransparent phase shifting mask. 

A pattern forming method odmprising the steps of: 

mounting a substrate having a/DO-ttbe- exposed film, on a 

sample stage of an aligner having a marking blade; 
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mounting, on a mask support of Si4id aligner, a 
semi transparent phase shifting mask/including (a) a first 
semitransparent phase shifting pattern having a 
semi transparent phase shifting /±lm, said phase shifting film 
being formed at a predeteinninara position on a photomask 
substrate and having a^transSdttance with respect to exposure 
light not higher thalh 25% ^d'(b) a light shielding area 
provided at a peripneral yedge portion of said first 
* semitransparent phask s^iif ting^..p€ttern and serving to make an 
intensity of light having passed through said light having 
passed through said /semitransparent phase shifting film, as 
measured on a to-b/-exposed film; 

exposing a fiirst area of said to-be-exposed film by use 
of said semitransparent phase shifting mask; 

moving s^id sample stage in a horizontal direction; and 
exposing a aecond area, different from said first area, of 
said to-be/exposed film by use of said semitramsparent phase 
shifting mask. ^ 

jO "}^. A method according to claim -Jr^^, wherein said light 




shielding area includes a second semitransparent phase 
shifting pattern having a semitransparent phase shifting 
portion and a transparent pnrt-inn , said. ^f:^r_Q ru^---f:^« ^n T i y ^ f M^i^AY i^ r\\' 

• cr i tical r-ebuluLl u n of an e x p oourc app a ratuG . 
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A method according to claim wherein a ratio a 

of an area of said transparent portion to an area of 
semitransparent phase shifting portion is defined as a = pVF, 
where T represents a transmittance of said semitransparent 
phase shifting portion, and P represents a value in a range 
0.5 < B < 2.0. 

~ 1^ ■ 9 

A method according to claim wherein a light 

shielding portion is provided within a region for said first 
semitransparent phase shifting pattern, said light shielding 
portion serving to make an intensity of light having passed 
through said light shielding portion smaller than an intensity 
of light having passed through said semitransparent phase 
shifting film, as measured on a to-be-exposed film. 

-->2^. A method according to claim J^, wherein a 
transparent pattern is provided within said light shielding 
area to be transferred onto said to-be-exposed film. 

-42^* A method according to claim 1^3, wherein said first 
semitransparent phase shifting pattern is a pattern for 
forming a device. 

/ A method according to claim wherein said 
second area includes a portion of said to-be-exposed film 
which is shielded by said light shielding area in said step of 
exposing said first area of said to-be-exposed film. 
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-~J2r^* A method of manufacturing a semiconductor device, 
comprising the steps of : 

preparing a semi transparent phase shifting mask including 
(a) a first semi transparent phase shifting pattern for 
formation of a semiconductor device having a semitransparent 
phase shifting film, said phase shifting film being formed at 
a predetermined position on a photomask substrate and having a 
transmittance with respect to exposure light not higher than 
25% and (b) a light shielding area provided at a peripheral 
edge portion of said first semitransparent phase shifting 
pattern and serving to make an intensity of light having 
passed through said light shielding area smaller than an 
intensity of light having passed through said semitransparent 
phase shifting film, as measured on a to-be-exposed film; 

preparing a substrate having a to-be-exposed film; and 

exposing, with a projection exposure optical system, said 
to-be-exposed film to said exposure light by use of said 
semitransparent phase shifting mask, 

A method according to claim wherein said light 
shielding area includes a second semitransparent phase 
shifting pattern having a semitransparent phase shifting 
portion and a transparent portion,^ — said- c o co ttd^semxcranspar^eBt 
pba^e--3 hif ting pattern ■■ being comp r ised of a pattern beyond a 



13 



ASA-431-05 

--2r^. A method according to claim ,2^, wherein a ratio a 
of an area of said transparent portion to an area of 
semitranspaorent phase shifting portion is defined as a = , 
where T represents a transmittance of said semi transparent 
phase shifting portion, and |3 represents a value in a range 
0.5 ^ P < 2.0. 
Ji 

A method according to claim wherein a light 
shielding portion is provided within a region for said first 
semitransparent phase shifting pattern, said light shielding 
portion serving to make an intensity of light having passed 
through said light shielding portion smaller than an intensity 
of light having passed through said semitransparent phase 
shifting film, as measured on a to-be-exposed target. 

A method according to claim ^>5, wherein a 
transparent pattern is provided within said light shielding 
area to be transferred onto said to-be-exposed film. 

-->Cf. A method of manufacturing a semiconductor device, 
comprising the steps of: 

mounting a substrate having a to-be-exposed film, on a 
sample stage of an aligner having a masking blade; 

mounting, on a mask support of said aligner, a 
semitransparent phase shifting mask including (a) a first 
semitransparent phase shifting pattern for formation of a 
semiconductor device having a semitransparent phase shifting 
film, said phase shifting film being formed at a predetermined 
position on a photomask stabstrate and having a transmittance 
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with respect to exposure light not higher than 25% and (b) a 
light shielding area provided at a peripheral edge portion of 
said first semi transparent phase shifting pattern and serving 
to make an intensity of light having passed through said light 
shielding area smaller than an intensity of light having 
passed through said semi transparent phase shifting film, as 
measured on a to-be-exposed film; . 

exposing a first area of said to-be-exposed film by use 
of said semi transparent phase shifting mask; 

moving said sample stage in a horizontal direction; and 
"exposing a second area, different from said first area, 
of said to-be-exposed film by use of said semitransparent 
phase shifting mask. 

^"p/L. A method according to claim >0',^said light c^\<^M^"7-n f ) 

shielding area includes a second semitransparent phase 
shifting pattern having a semitransparent phase shifting 
portion and a transparent portion^_^sa id second se mi feganspagenfe- 
phas p shi r^fei n y pa Ltem b eing co tr ^^ ^A sQd o f a patt e^^n beyon d -a- 
crit - ical - r es o l ut iou of au exp os ur e-t ipparafe tzs-^ 

^--3^. A method according to claim yi, wherein a ratio a 
of an area of said transparent portion to an area of SPr\ k 
semitransparent phase shifting portion is defined as a = 
where T represents a transmittance of said semitrsmsparent 
pha,se shifting portion, and 3 represents a value in a range 
0.5^P^2.0. 
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--^^3^ A method according to claim wherein a light 

shielding portion is provided within a region for said first 
semitransparent phase shifting pattern, said light shielding 
portion serving to make an intensity of light having passed 
through said light shielding portion smaller than an intensity 
of light having passed through said semitransparent phase 
shifting film, as measured on a to-be-exposed target. 

--3^. A method according to claim wherein a 
transparent pattern is provided within said light shielding 
area to be transferred onto said to-be-exposed film. 

--^S'. A method of manufacturing a semxconductor device, 
cotr^jrising the steps of: 

forming an impurity- doped layer in a predetermined region 
of a semiconductor substrate; 

forming an insulating film on said semiconductor 
substrate having said doped layer formed therein; 

forming a photoresist film on said insulating film; 

motinting said substrate having said photoresist film, on 
a satr^^le stage of an aligner having a masking blade; 

mounting, on a mask support of said aligner, a 
semitransparent phase shifting mask including (a) a first 
semitransparent phase shifting pattern for formation of a hole 
having a semitransparent phase shifting film, said phase 
shifting film being formed at a predetermined position on a 
photomask substrate and having a transmittance with respect to 
exposure light not higher than 25% and (b) a light shielding 
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area provided at a peripheral edge portion of said first 
seraitransparent phase shifting pattern and serving to make an 
intensity of light having passed through said light shielding 
area smaller than an intensity of light having passed through 
said semitransparent phase shifting film, as measured on said 
photoresist film; and 

exposing a first area of said photoresist film by use of 
said semitransparent phase shifting mask; 

moving said sample stage in a horizontal direction; 

exposing a second area, different from said first area, 
of said photoresist film by use of said semitransparent phase 
shifting mask; and, thereafter 

etching said insulating film to form a hole above said 
impurity doped layer. 

A method of manufacturing a semiconductor device, 
coii^rising the steps of 

forming a wiring layer above a predetermined region of a 
semiconductor substrate; 

forming an insulating film on said semiconductor 
substrate having said wiring layer formed thereabove; 

forming a photoresist film on said insulating film; 

mounting said substrate having said photoresist film, on 
a sample stage of an aligner having a masking blade; 

mounting, on a mask support of said aligner, a 
semitransparent phase shifting mask including (a) a first 
semitransparent phase shifting pattern for formation of a hole 
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having a semitransparent phase shifting film, said phase 
shifting film being formed at a predetermined position on a 
photomask substrate and having a* transmittance with respect to 
exposure light not higher than 25% and (b). a light shielding 
area provided at a peripheral edge portion of said first 
semitransparent phase shifting pattern and serving to make an 
intensity of light having passed through said light shielding 
area smaller than an intensity of light having passed through 
said semitransparent phase shifting film, as measured on said 
photoresist film; and 

'exposing a first area of said photoresist film by use of 
said semitransparent phase shifting mask; 

moving said sample stage in a horizontal direction; 
exposing a second area, different from said first area, 
of said photoresist film by use of said semitrsuisparent phase 
shifting mask; and, thereafter 

etching said insulating film to form a hole above said 
wiring layer. 



comprising the steps of: 

preparing a semitransparent phase shifting mask including 
(a) a first semitransparent phase shifting pattern for 
formation of a semiconductor device having a semitransparent 
phase shifting film, said phase shifting film being formed at 
a predetermined position on a photomask substrate and having a 
transmittance with respect to exposure light not higher than 




A method of manufacturing a semiconductor device. 
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25% and (b) a light shielding area provided at a peripheral 
edge portion of said first semi transparent phase shifting 
patterns- 
preparing a substrate having a to-be-exposed film, said 
light shielding area of said semi transparent phase shifting 
mask serving to make an intensity of light having passed 
through said light shielding area not larger than 0,05, as 
measured on said to-be-exposed film; and 

exposing, with a projection exposure optical system, said 
to-be-exposed film to said exposure light by use of said 
semitransparent phase shifting mask. 

A method according to claim >7,^said light ^^\S^h>\^^) 
shielding area includes a second semitransparent phase 
shifting pattern having a semitransparent phase shifting 
portion and a transparent portion^, sadrd— seeondr^semjrferansparent. 
^phase— s hifting pattern being eomprisod of a patte xn-b^yon^-ar- 
end f.i cal — r e solution of- an ex p o c ur e app arafea^. 

--^3^. A method according to claim wherein a ratio a 
of an area of said transparent portion to cui area of ^Cl \ d 
semitransparent phase shifting portion is defined as a = 
where T represents a transxnittance of said semitransparent 
phase shifting portion, and P represents a value in a range 

--4>0*. A method according to claim 3^, wherein a light 
shielding portion is provided with a region for said first 
semitransparent phase shifting pattern, said light shielding 
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portion serving to make an intensity of light having passed 
through said light shielding portion smaller than an intensity 
of light having passed through said semi transparent phase 
shif ting^f ilm, as measured on a to-be-exposed target . 

--^1. A method accordxng to claim 3n , wherein a 
transparent pattern is provided within said light shielding 
area to Jse transferred onto said to-be-exposed film. 

A method of manufacturing a semiconductor device, 
comprising the steps of: 

mounting a substrate having ^o-be-exposed film, on a ^/i{j^U>{9^J 
sample stage of an aligner having a masking blade; 

mounting, on a mask support of said aligner, a 
semitransparent phase shifting mask including (a) a first 
semi transparent phase shifting pattern for formation of a 
semiconductor device having a semitransparent phase shifting 
film, said phase shifting film being formed at a predetermined 
position on a photomask substrate and having a transmittance 
with respect to exposure light not higher than 25% and (b) a 
light shielding area provided at a peripheral edge portion of 
said first semitransparent phase shifting pattern and serving 
to make an intensity of light having passed through said light 
shielding area not larger than 0.05, as measured on said to- 
be-exposed film; 

exposing a first area of said to-be-exposed film by use 
of said semitransparent phase shifting mask; 

moving said sample stage in a horizontal direction; 
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exposing a second area, different from said first area, 
of said to-be-exposed film by use of said semi transparent 
phase shifting mask. 

A method according to claim ^j^Siid light 
"V^ shielding area includes a second semitr^isparent phase 
shifting pattern having a semitrans^>^^^)^hase shifting 
portion and a transparent portion^ s aid -second Qomitrans pgi r ent- 
pfeaee-3 hi - ftin gf-pa±: tQm boing Qgropriocd of a pa ttrerfar-bayond-a- 
ggirte ical ro s olution-Qf - on eypocuro appa - ratus - 

"A^. A method according to claim wherein a ratio a 
of an* area of said transparent portion to an area of d 
semi transparent phase shifting portion is defined as a = PVt, 
where T represents a transmittance of said semi transparent 
phase shifting portion, and P represents a value in a range 
0-5 ^ P ^ 2.0. c^j 

-■^5 . A method according to claim wherein a light 
shielding portion is provided within a region for said first 
semi transparent phase shifting pattern, said light shielding 
portion serving to make an intensity of light having passed 
through said light shielding portion smaller than an intensity 
of light having passed through said semitransparent phase 
shifting film, as measured on a to-be-exposed target. 

\? -'J^. A method according to claim J^, wherein a 
transparent pattern is provided within said light shielding 
area to be transferred onto said to-be-exposed film.-- 
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